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: The tomatoes are one of the most important crops in
Thailand. Each year a large number of tomato seeds are imported from abroad. Many pests
are capable of infecting tomato seeds including fungi, bacteria, viruses and viroids. Including
phytoplasma, showed the ability to attach to tomato seeds of phytoplasma. Thailand is
therefore considered to be at risk of having phytoplasma attached to tomato seeds.
Because each year there are many amount of parent seeds and commercial seeds from
various countries. So this research, sampling the imported tomato seeds from 2019-2020.
Total of samples are 43 shipments were import from 9 countries including the Philippines,
India, China, Hong Kong, America, Netherlands, France, South Korea and Israel. Growing the
seeds for extraction from tomato seedlings. Phytoplasma was tested by the nested PCR
technique using the first-stage PCR by the primers pair of P1 / P7, using the second-stage
PCR by the primers pair of R16F2n / R16R2. After that bring the PCR product to the gel
electrophoresis method. This study showed that the all of 43 tomato seeds were imported

from all 9 countries are free from Phytoplasma.
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- vaealilasiind wua 1.5 Hadans
- igeansavate vua 10 lulasdns
- igeansavate vua 200 lulasang
- idgeansazany wun 1 Jadans
- Insaundaeg
3. asiedl Useneusme
- @191y General Extraction Buffer (GEB)
- gpafnandued gy (FavorPrep™ Plant Genomic DNA Extraction Kit)
- yateulusidmiuifinUiuiuarsusnssy (Thermo Scientific™ DreamTaq Green PCR
Master Mix)
- ansazanglnsiweiidumng
- w99gN11sa (agarose gel)
- @5PaudnLdue (RedSafe™ Nucleic Acid Staining Solution)
- @13aranefAdweNIRsEIU (Thermo Scientific™ GeneRuler 100 bp Plus DNA Ladder)
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- \n3estaziBen nafion 3 funis (Digital scale, METTLER TOLEDO)
- w3esduiies (MIKRO 120 centrifuge, Hettich®)
- 99AUANRUNH (Water bath, memmert)
- Auude -30 aeraaLTed (freezer, SANYO)
- Lﬂ'%laal,ﬁuﬂ%mcumiﬁuqmsu (DNA thermocycler, eppendorf)
- wdeuenuuniduedieiTBianinsinida (Gel Electrophoresis, BIO-RAD)

- ip3esanen niaa (Gel documentation, BIO-RAD)
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12. AANUIN

#@1982¥a19 General Extraction Buffer; 1X GEB
GEB powder (agdia®) U 165 3y
Tween-20 U 10 Uadans

Jsudsumsmetnnauieanaaliasu 500 Nadans

A9 1 @jlWiLua%ﬁTﬁuﬂwimiaaaauLG?J@"LWImwmamé’wLmﬁﬂ nested PCR (ISPM 27, 2016)

Primer Nucleotide (5’---> 3°) Target Amplicon size
set gene (bp)
P1/ P1: AAG AGT TTG ATC CTG GCT CAG GAT T 165/23S 1,800 bp
P7 (Deng and Hiruki, 1991)

P7.: CGT CCT TCA TCG GCT CTT

(Schneider et al., 1995)

R16F2n / | R16F2n: GAA ACG ACT GCT AAG ACT GG 165/1S 1,250 bp
R16R2 (Gundersen and Lee, 1996)
R16R2: TGA CGG GCC GTG TGT ACA AAC CCC G

(Lee et al., 1993)




A1397 2 Feyawdniuguzdomadndnnnasussmeanivhnsnsaasuelilananan

A Sufi uuninidn wasida | g
1 3310, 62 | UDaN Laal Tn Philippines | 200.00 nn.
2 14 1A, 62 | U.uaurUld neuaun India 12.89 nn.
3 16 1.4, 62 | U.uaULUlA Ineuaun India 14.08 nn.
4 17 3.A. 62 | U.9a% 1an In India 104.50 nn.
5 21 u.A. 62 | U.8a% Lan Ia India 25.65 nn.
6 4N, 62 | V.98 Lan Ia Philippines | 378.20 nn.
7 9 AL, 62 | V.WINATT doN3 T India 40.00 nn.
8 11 8. 62 | U.L3ule Tn China 28.83 nn.
9 11 §i.p. 62 | v.gefi-lns Hong Kong | 350.118 nn.
10 2 1.8, 62 | ulaunda T India 15.00 nn.
11 10 W8, 62 | vapuguld meLaun India 20.27 nn.
12 231308, 62 | U.LaUTULA Ineuaus India 21.47 nn.
13| 23108, 62 | U.dan 1an an Philippines |  20.55 an.
14 8 W.A. 62 | ULDULIULA India 28.39 nn.
15 14 W.p. 62 | Usnouguld India 77.14 nn.
16 18 W.A. 62 | U.DaW Laal T India 151.40 nn.
17 24 W.a. 62 | UaounIula India 15.04 nn.
18 30 W.A. 62 | UUNAINT India 407.90 nn.
19 438,62 | vuuUBIULA India 23.90 nn.
20 8 #.. 62 | v.uBUBIULA India 129.49 nn.
21 8 #.. 62 | v.uBUBIULA India 149.90 nn.
22 12 4.8, 62 | U.ZULAUN India 50.00 nA.
23 12 n.A. 62 | v.uuwIula India 10.69 .
24 13 n.A. 62 | v.uauwIula India 57.53 nn.
25 13 n.A. 62 | U.dauyula India 25.96 nn.
26 24 62 | U.L1ov 10U laad India 24.55 An.
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27 18 d.A. 62 | U.BaW LIan ¥ U.SA. 9.346 nn.
28 20 @.n. 62 | U.aLa9s In Netherland | 100.00 nn.
29 17 AN, 63 | Uaouguld nauaua India 144.706 nn.
30 9 l.p. 63 | Uupuguld Inauaus France 2.498 nn.
31 10 1.8, 63 | Usouzuls euaus Korea 15.35 nn.
32 | 14 3.8, 63 | U.8a% L@ G India 409.25 nn.
33 11 8.8, 63 | U.Ban Lan ¥n India 92.00 An.
34 15 8.8, 63 | U.Ban Lan ¥n India 100.50 nn.
35 3 .. 63 | VUILAAS @0 Tad India 20.80 nn.
36 9 A.A. 63 | U.DaW L&l T India 17.90 nn.
37 4a.0. 63 | Ulnglnanudn Israel 0.19 nn.
38 21 a.0. 63 | vle.3.gillesuva Israel 0.126 nn.
39 14 n.8. 63 | ULlowNYAINS Israel 0.82 nn.
40 15 n.g. 63 | U.8U Wwaniug Israel 246.44 nn.
a1 9 §.A. 63 | U.NIMY Bad India 26.00 nn.
42 29 9.A. 63 | U.BaN Lan @n India 375.60 Nn.
43 24 W9, 63 [ UUWAINT @ Fad India 10.00 nn.
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A13197 3 wanisnsrdeulnlanarauiluieguudniugusiowmmidnandrsUsena

Aol Ui uvasnla | nan1snsERUAEWALA nested PCR
1 V.88 1an Ta Philippines Taiwu
2 | vueuguld neuaua India Tainu
3 | vaeuwuld nauaua India Tainu
4 | u.9an Lan In India Tainu
5 | u.9an e @n India Tainu
6 | uda nay I Philippines Taiwu
7| vwUas d@e1u @ India Tainy
8 | u.3uld ¥ China lainu
9 | veed-lns Hong Kong lainu
10 | vlawrfia @ India lainu
11 | vueuwula nauaus India lainu
12 | vueuwula nauaus India lainu
13 | u.9a9 ey In Philippines laiwu
14 | vueurula India Tainy
15 | v.ueuwula India Tainy
16 | u.8a% na @n India Tainy
17 | v.ueurula India Tainy
18 | v.uuanAs India Tainy
19 | v.ueuwula India Tainy
20 | useusuld India Tainy
21 | vseusuld India Tainy
22 | UBUAUM India Tainy
23 | vuousula India Tainy
24 | vaousula India Tainy
25 | vueur Ul India Tainy
26 | U.lev 1oy laad India el
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27 | u.9an nan Ia US.A. Tainu
28 | udlalaes @n Netherland Tainu
29 | vusumuld nelaus India Tainu
30 | vueusuld newaua France Tainu
31 | vueusuld newaua Korea Tainu
32 | U.8an Lan In India Tainu
33 | U.8a% L@ I India Tainu
34 | U.8an Lan In India Tainu
35 | LAUINAYS @0 Tnd India Tainy
36 | U.9an Lan Im India Tainy
37 | vlnglnawuda Israel Tainu
38 | uled.glesuea Israel Taimy
39 | ulfiewnensng Israel lainu
40 | U waanug Israel Taiwy
a1 | vavien Iad India lainu
42 | u.9an LaEn In India Tainy
43 | VWIS @0 Tad India Tainy
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MBHPIP21 2 3 4 56 7 8 910111213141516171819 M

Y 1 1
B 111 (2949

AW 1 HAN1IATIEOULOULUUTDIALOULBA87S gel electrophoresis vasn1saTIam llanaiadun
pemalia nested PCR Iag M Ao 100 bp Plus DNA Ladder, P1 way P2 fe positive control;

a0 & % A o | = d'
(ﬂLE]UL'E]‘?JENL‘U@lWI@WﬁWﬁiﬂﬁqWWJI?F’]SLU%TTUENE]E]EJ LAZWUNYLAY 1 - 43 AD AIDYINULLUBDLNAN

1NINTIVEDY



